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The European Union and the world beyond 
have to face two major challenges on the way 
towards a “Post-carbon society”: adoption of 
new forms of energy and adaptation to the 
climate change that is already taking place. 
Measures from both the supply and demand 
sides are needed to address these challenges.
The ambitious 2020 European Union 
targets for reducing greenhouse gas 
emissions, improving energy efficiency and 
increasing the share of renewable energy 
sources require strong research efforts 
in order to develop new and sustainable 
technologies. 
But new technologies alone are not suffi cient. 
A lot more is necessary if we are to have 
answers to the issues of energy security of 
supply, availability of natural resources and 
increasing oil prices.
Political initiatives, economic incentives and 
social behaviour should make a difference. 
Worldwide agreements to reduce greenhouse 
gas emissions, market mechanisms to push for 
the implementation of clean technologies and 
local action to change the way of producing 
and consuming are needed.
To move towards a “Post-carbon society” will 
require time and effort. End-use technologies - 
from cars to light bulbs - will have to be made 
and used in a new way. Infrastructure and 
land-use (organisation of cities) will have to be 
shaped differently. Public policies and private 
initiatives will have to be adjusted.
To face these new challenges, businesses and 
trade unions will have to cooperate. Industry 
and NGOs will have to work together. Natu-
ral scientists, engineers and social scientists will 
have to fi nd - in a multidisciplinary way - the 
best solutions taking into consideration their 
technical potential and economic feasibility 
through a true dialogue with society.
The European Union has an uncontested world 
political leadership in social and environmen-
tal protection. The EU is today the fi rst-ranked 
power in the sector producing technologies 
that do not emit greenhouse gas emissions. 
The EU is now seriously looking at economic 
growth “beyond GDP”.
Anticipation is a prerequisite to action. If we 
want our children to live in a “Post-carbon 
society”, we need to continue to reinforce our 
policies, mechanisms and measures in order 
to turn this concept into a genuine reality. 
CZg^sIhmhągbd
Commissioner 
for Science and 
Research
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The scientifi c evidence of anthropogenic cli-
mate change is overwhelming; it is happen-
ing and it is accelerating. What we see today 
is only the beginning and the result of past 
greenhouse gas emissions. Present trends will 
continue whatever we do. Society must cope 
with twin challenges:
Mh \hi^ pbma ma^ ^__^\ml h_ \ebfZm^
\aZg`^ maZmp^\Zgghm%hk\ahhl^ghm
mh%ik^o^gm'
Mh Z]Zim ^\hghfb\ Zg] lh\bZe
]^o^ehif^gm mh \hi^pbma ma^g^^] mh
fbmb`Zm^_nkma^k\aZg`^'
These challenges must be met whilst simultane-
ously meeting as far as possible the expecta-
tions of society for a better quality of life and 
the correction of inequalities across countries 
and groups. The loss of welfare brought 
about by climate change is enormous; the 
Stern Report*, while recognising the immense 
uncertainties, estimates that a 3 – 4 degree 
centigrade rise in temperature could reduce 
per capita welfare by between 5 – 20%. 
The scientifi c evidence for climate change 
has been compiled thanks to intense research 
and development in climate science all over 
the world with the cooperation of many 
institutions**. Much remains to be done, but 
the science of climate change is well engaged 
and its importance is no in doubt. Mitigation 
depends on technology. In the main, the 
* The Economics of Climate Change, Nicolas Stern, Cambridge University 
Press, 2007. 
** Fourth IPCC Evaluation report, UNFCCC, 2007.
relevant technological areas are not marked by 
rapid innovation. The technologies of power 
generation, thermal comfort and transport 
proceed through incremental improvement 
rather than radical advance. The technologies 
at our disposal to cope, either exist now or are 
visible, although very substantial research is 
still needed to get many of them to market. The 
provision of energy services is associated with 
immense and costly infrastructures with lifetimes 
of 50 to 100 years. These infrastructures pose 
heavy constraints on the ability to change. It is 
probable even so that the technologies that we 
have, or are likely to have, will be suffi cient 
to mitigate a large part of climate change if 
society can adjust to their potential.
Understanding of the science and provision of 
the technological solutions is not in itself enough. 
Society must adapt according to the potential 
of the technology to cope with climate change 
and in accord with the aspirations of people, 
especially where economic development is 
still not adequate. The challenges for social 
scientists are complex and wide in scope. 
This conference on the Post-Carbon Society 
brought together politicians, offi cials and 
academic experts to help defi ne an agenda 
for research in social sciences in this fi eld and 
in particular to identify some concrete research 
opportunities on the topic “Socio-economic 
factors and actors that shape the post-
carbon society” within the seventh Framework 
programme. Stakeholders from both public 
"!#+'2/5.$
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and private sector, from business and trade 
union, and from different disciplines were well 
represented. Most of the Commission services 
were involved with an active contribution from 
DG Research and DG Energy and Transport. 
Many ideas for how to change and adapt are 
examined in the EU Green Paper on adapta-
tion published in June 2007*. This paper pro-
poses a strategy based on four pillars:
>ZkerZ\mbhgbgma^>N'
Bgm^`kZmbg`Z]ZimZmbhgbgmh>N^qm^kgZe
Z\mbhgl'
K^]n\bg`ng\^kmZbgmr[r^qiZg]bg`ma^
dghpe^]`^ [Zl^ makhn`a bgm^`kZm^]
\ebfZm^k^l^Zk\a'
Bgoheobg` >nkhi^Zg lh\b^mr% [nlbg^ll
Zg] in[eb\ l^\mhk bg ma^ ik^iZkZmbhg
h_ \hhk]bgZm^] Zg] \hfik^a^glbo^
Z]ZimZmbhglmkZm^`b^l'
* European Commission, Adapting to climate change in Europe  
– options for EU action, COM(2007)354, 29.6.2007.
Less formally, this can be construed as putting 
our own house in order, persuading others, 
working to understand the problem and its 
solutions and getting society involved. These 
ideas were fully explored in the conference.
10
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Background
1800 2000 Factor
Population (billion) 1 6 x6
GDP PPP 
(trillion 1990$)
0,5 36 ~x70
Primary Energy (EJ) 12 440 ~x35
CO
2
 Emission (GtC) 0,3 6,4 ~x20
Mobility 
(km/person/day) 0,04 40 x1000
Large factors of growth: The last 200 years
Source: IIASA – TU Vienna
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The energy-environment nexus is determined by 
three factors: climate change, secure energy 
supply and development. The sustained growth 
across the globe since the Second World War 
has been due in part to the availability of low 
cost, convenient sources of hydrocarbons. The 
affl uent society is very much linked to the avail-
ability of cheap energy. Some of the world 
has now reached a level of development at 
which it can with some equanimity consider 
slogans such as “grow better, not grow more”. 
There remain many people living in poverty for 
whom development appears to be inextricably 
linked to the resource-intensive development 
patterns followed by countries that developed 
earlier. As noted by Fatih Birol of the IEA, 1.6 
billion people, mostly in the Indian sub-conti-
nent and sub-Saharan Africa, have no access 
to electricity*. The use of traditional fuels, bio-
mass and dung, mainly in the same regions 
leads to deforestation and indoor pollution 
and discriminates against women because it 
is their job to collect it and they are exposed 
to the smoke from cooking with these fuels. 
1.6 million women and children die prema-
turely each year from indoor pollution from 
traditional fuels. 
The energy consumption that has supported 
post-war growth has also a massive external 
cost, described by the Stern Review as “the 
greatest and widest-ranging market failure ever 
seen.” Climate change is in large part a conse-
quence of energy use; limiting climate change 
* Global energy perspectives, Fatih Birol, Chief Economist, International 
Energy Agency.
in the future will depend critically on whether 
energy use can be greatly reduced, dissoci-
ated from carbon or both. This seems inevita-
bly to impose costs on developing countries. 
Not only is climate change a massive market 
failure; it is massively inequitable. The carry-
ing capacity of the atmosphere for greenhouse 
gases has been pre-empted by the developed 
countries; the adjustments needed in the future 
may limit their development. Often developing 
countries are most impacted, because they are 
in warm wet areas, exposed to temperature 
rise and highly variable rainfall, dependent 
on agriculture that is the economic sector most 
at risk from climate change and without the 
income and resources to adapt.
Industrialised countries, with some notable 
exceptions are conscious of the needs to limit 
climate change and the impact that has on 
energy policy. Other drivers of energy policy 
are short-term and sometimes dominant. Chief 
among these other drivers is security of supply. 
At the beginning of November 2007, the 
reference price for crude oil reached almost 
100$/barrel. Europe is especially vulnerable. 
Most energy used in Europe is imported and 
the dependence is expected to rise. Under 
a business-as-usual scenario, the EU’s energy 
import dependence will jump from 50% of 
total EU energy consumption today to 65% in 
2030. Reliance on imports of gas is expected 
to increase from 57% to 84% by 2030, of oil 
from 82% to 93%**.
** European Commission, An energy policy for Europe, COM(2007)1, 
10.1.2007.
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The IEA is pessimistic about non-OPEC produc-
tion of oil. It expects non-OPEC production to 
peak and to decline in the next few years. The 
gap between demand and declining production 
will have to be met by a few countries in the 
Middle East, mainly Saudi Arabia, Iraq, Iran 
and the Gulf States for oil and Iran, Russia and 
Qatar for gas. The stability of the Middle East 
continues to deteriorate and small countries such 
as Qatar have problems in absorbing existing 
revenues and little interest in expanding produc-
tion. Partly associated with the increasing physi-
cal concentration there is a radical structural 
change in the industry. Until now, most produc-
tion of oil and natural gas has been in the hands 
of the industry, but in the future, it will lie in the 
hands of national oil companies in the produc-
ing countries. Mr Birol proposed a model of 3 
x 75%; the US, Japan, the EU, China and India 
are responsible for 75% of global GDP; these 
countries will import 75% of their oil and natural 
gas and 75% will come from a handful of coun-
tries in the Middle East plus Russia. 
The strong concentration of remaining resources 
and the massive imbalance in production and 
use has consequences for the management of 
climate change. It instils a mood of acquisitive 
panic to fuel existing structures that sits uncom-
fortably with the need for radical change. Time, 
it was stressed by many presenters, is short. If 
we do not change policy within the next 25 
– 30 years then well-established trajectories 
indicate up to 6 degree centigrade increase 
in global temperature. In 2002, the IEA made 
a reference scenario for 2007. The outcome 
is actually worse than the reference. What we 
have seen in the period is much debate and no 
effective action. The biggest structural shift in 
Disruptions and uncertainties in the supply of 
oil and gas and the resulting price volatility 
lower economic growth and raise infl ation 
and unemployment. Oil and gas resources are 
depleting and, in the view of some experts, 
peak production will soon be reached; what 
is certain is that the remaining resources are 
increasingly concentrated in a few countries to 
which political access is poor and constrained 
and security of supply will be an important 
problem for most industrialized countries and 
especially the EU.
There is some reinforcement and some 
confl ict between policies for energy security 
and policies to limit climate change. Energy 
effi ciency is win-win as are renewables 
and nuclear. Coal is ambiguous. Used in 
conventional technology it produces much 
CO2. Carbon sequestration is possible, but 
undemonstrated and not obviously attractive 
to capital-limited developing countries 
such as China and India. Mr Birol drew 
attention to the signifi cant role of developing 
countries and especially of these two giants. 
He acknowledged that the main issue 
for developing countries is security and 
development, not climate change. The IEA 
estimates that 70% of incremental growth in 
energy demand arises from China and India 
and that this percentage is likely to rise still 
further in the future as transport becomes more 
signifi cant as a driver of economic growth. 
The potential is enormous. In Europe, there 
are 680 vehicles for every 1000 people; 
in China and India, it is 17 vehicles per 
1000 people. Allowing access to legitimate 
aspirations for mobility whilst managing 
climate change will not be easy.
14
lay-out_06.indd   14 1/16/08   4:16:12 PM
Energy, environment and socio-economic challenges
energy supply over the period has been towards 
coal. Coal is an attractive option for the power 
systems of developing countries; resources are 
less concentrated; it is cheaper than hydrocar-
bons and the technology is known. Coal is also 
the most carbon-intensive of fuels. Developing 
countries rarely have the capital and technol-
ogy to use super-critical plants, let alone to 
attempt carbon sequestration.
We are neither running out of energy, nor of 
capital, but we are running out of time and the 
next twenty years are critical. The developing 
countries have reached the stage where the 
size of their economies and the rate of their 
growth combine to make them the largest con-
tributor to incremental demand for energy and 
incremental emissions. China, India, Brazil and 
other emerging countries are developing infra-
structure for transport, buildings and power gen-
eration that may lock them into particular paths 
of growth and emissions for 60 years. Fifty per-
cent of incremental construction is in China and 
its thermal performance is poor. Appliances 
also have poor performance; if the refrigera-
tors and air conditioners purchased in China 
from now to 2020 were to be upgraded to 
European standards then it would save energy 
equal to that produced by the Three Gorges 
Dam. The same period is critical also in the 
developed world. Much infrastructure was built 
after the war and is now due for renewal; this is 
especially so for power generation – the tech-
nology exists if the will is there. Bigger prob-
lems arise with the built environment, because 
this is renewed more slowly - cities are a main 
Source: BP statistical review and IEA (WEO, Alternative Policy scenario, 2005)
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determinant of energy use; in the developed 
world they change slowly; in the developing 
world they can change very fast and often in a 
manner that confl icts with sustainability.
The cumulative emissions of the developed 
world since 1900 have greatly exceeded 
those of developing countries and therefore 
according to the “polluter pays” principle that 
underpins environmental policy, the fi nancial 
burden of adjustment should fall primarily on 
the rich. This topic was addressed by several 
speakers and they mostly concurred that the 
main responsibility for action lays with the 
developed world. Whilst accepting that this 
argument was true for the present, Mr Birol 
argued that after 2020, developing country 
emissions would overtake those of the devel-
oped world. By 2030, their use of the car-
rying capacity of the atmosphere would be 
similar to that of the developed world both in 
volume and per capita. 
The fi rst decision in managing climate change 
is to decide how much to accept and how 
much to try to avoid. This was described by 
Hans Joachim Schellnhuber of the Potsdam 
Institute for Climate Research as the art of 
“avoiding the unmanageable and managing 
the unavoidable”*. The unmanageable in his 
view was the scenario of a 6 degree centi-
grade rise in temperature and the unavoidable 
was the 2 degree centigrade rise into which 
we are probably locked by past decisions and 
the momentum of present systems. 
The was quite strong agreement among many 
speakers that 2 degree centigrade rise was the 
best that we could hope for and the biggest 
rise that probably would not trigger globally 
* Social adaptation to emerging energy and environmental models, Hans 
Joachim Schellnhuber, Director, Potsdam Institute for Climate Research.
Source: BP statistical review and IEA (WEO, Alternative policy scenario, 2005)
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Energy, environment and socio-economic challenges
catastrophic events. The logic of this decision 
was clearly described by Mr Schellnhuber. The 
reasons why climate change causes concern 
can be ordered according to the temperature 
at which they begin to be important. At an aver-
age global warming of 1 degree centigrade 
there is a loss of valuable systems such as coral 
reefs. At 2 degree centigrade, there is a serious 
increase in extreme events such as hurricanes. 
At 3 degree centigrade, there are grave eco-
nomic impacts on the poorest countries refl ect-
ing, as noted earlier, that the poorest are the 
most vulnerable. At 4 degree centigrade, the 
impact on global production systems becomes 
dangerously negative; this mainly means agricul-
tural production. Slight increases in temperature 
can improve agricultural yields in some parts 
of the world, especially in the northern hemi-
sphere. Above 3 degree centigrade, there is a 
strong decline and soon after that, the balance 
is clearly negative. At 5 degree centigrade, so 
called tipping elements become serious. They 
enter into the picture at 2.5 degrees, but they 
are especially uncertain – major accidents of 
unknown implications such as a collapse of the 
rainforest, the disappearance of the monsoon, 
the meltdown of ice sheets and the production 
of vast quantities of methane from the meltdown 
of sub-sea clathrates and the permafrost.
Against this catalogue of horrors must be set 
some notion of what is practicably achievable. 
Even if we stop all carbon emissions now, there 
would still be a rise of 0.5 degree centigrade 
The historical mitigation challenge
Source: Edenhofer et. al. 2007
0
5
10
15
20
25
30
35
2005 2050 2100
GtC
Business as usual
Climate protection
Necessary 
reductions
17
lay-out_06.indd   17 1/16/08   4:16:14 PM
because of the thermal inertia of the earth. 
Given the momentum of existing demand, it 
is very unlikely that temperature rise can be 
kept below 1.5 degree centigrade unless 
we develop techniques of carbon extraction 
from the atmosphere that are not yet envis-
aged. The margin for manoeuvre therefore is 
roughly between 1.5 degrees – the best that 
could be hoped for and 2.5 degrees – the 
onset of uncertain events of potentially huge 
impact. The mean of these limits is 2 degree 
centigrade and is the target of the EU; it was 
recognised by several speakers as being the 
goal that we should strive to meet.
But it is not safe ground. There are still very 
important losses of output, equity concerns 
and signifi cant increases in extreme events; 
there is much adaptation to be done. And 
the target will not be easy to reach; there will 
be much mitigation required and although 
this may be technically feasible, it is a long, 
long way from being practical achievable. 
Social science is critical to both adaptation 
and mitigation.
Work is being done on adaptation of course, 
but Mr Schellnhuber suggested that existing 
work was too focused and limited in terms of 
scope and too dispersed methodologically to 
be effective. A massive effort is now needed 
and mainly aimed at the built environment 
and infrastructure. An agenda was proposed 
by Mr Schellnhuber covering the following.
Source: Emanuel, Nature 2005
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LiZmbZeZg]nk[ZgieZggbg`3 most of the 
world will live in cities; they need to be 
reconstructed.
Bg_kZlmkn\mnkZe]^o^ehif^gm3 ĺ in a wetter 
world much of the infrastructure for sewage 
will not be adequate.
GZmnk^ Zg] \nemnk^ ikhm^\mbhg3 habitats 
will change; we need to facilitate the 
adaptation of species, for example through 
migration corridors.
In[eb\ l^kob\^l3 will need to adapt to 
changes in the nature and volume of 
demand; there will be more infectious 
diseases, spreading faster.
=blZlm^k\hgmkhe3  e.g. rapid-response systems 
for heat waves, management of vulnerable 
bodies of water, forest fi res, fl ooding.
BglmbmnmbhgZe ]^lb`g3 environmental 
agreements need to be consolidated and 
integrated; a global adaptation fund is 
needed to support developing countries; 
some arrangements are needed, but they 
are hopelessly inadequate.
E^`bleZmbhg3 an international legal regime 
is needed for climate change refugees and 
other migrations driven by climate change.
BglnkZg\^3 arrangements are needed to 
insure the vulnerable; maybe insurance for 
developing countries could be funded out of 
revenues from auction of permits.
=^o^ehif^gm iheb\r3  climate change 
needs to be a priority of development policy 
Security risks caused by climate change: Selected hot spots
 
Degr ad ation of 
F r es hwa ter R es our ces
Inc rea s e of S tor m an d 
F lood  C a ta s tr ophes
D ec rea s e o f 
F ood  P rodu ction
Mig ra tion
H ot S pot
  Source: WBGU 2007
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aimed at providing priority treatment for 
least vulnerable systems & structures.
>\hghfb\ Z\mbobmb^l3  need to be 
reconfi gured starting with agricultural 
strategies and policies.
<hffngb\Zmbhg3  communities need to be 
sensitised by long-term awareness-raising 
programmes.
Lh\bZe \ZibmZe3  local community support 
networks need to be developed and 
fostered.
Bg]bob]nZe[^aZobhnk3  individuals need to 
adapt values, expectations and behaviour.
Not only are the challenges immense, but as 
Jacqueline Mc Glade of the European Environ-
ment Agency pointed out, the trends are mostly 
in the wrong direction*. Patterns of behaviour 
* Economics, society and new challenges of climate change, Jacqueline Mc Glade
 Director, European Environment Agency.
need to change and value systems need to 
adapt, aiming at quality of life rather than 
conventional GDP based measures. Society 
need to shift from seeking ownership of assets 
towards wealth based on access to services 
and this needs smarter measures of welfare. 
Social cohesion, Ms Mc Glade argued, is the 
most important factor in life expectancy. 
Innovation and change will follow legislation 
and a comprehensive adaptation of legisla-
tion is needed to give to climate change the 
priority that it deserves. Legislation must cover 
the provision of fi scal incentives, adjustment of 
taxation to move the burden away from labour 
productivity onto material use. There must be 
a shift of employment towards environmental 
technologies and services. 
Time taken to reach equilibrium
Sea - level rise due to ice 
melting: several millenia
Sea - level rise due to ice 
thermal expansion: 
centuries to millenia
Temperature stabilization:
a few centuries
CO2 stabilization:
100 to 300 years
CO2 emissions
CO2 emissions peak
0 to 100 years
Today 100 years 1000 years
Magnitude of response
CO2 concentrations, temperature and sea level will 
continue to rise long after emissions have been reduced
Source: IPCC 2007
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Energy, environment and socio-economic challenges
Employment is the cornerstone of the Euro-pean 
social model. The European Employment Strat-
egy is considered to be a critical component 
of the EU Lisbon strategy for making the EU 
the most competitive and dynamic knowledge-
based economy of the world by 2010. The 
implications for employment of policies for sus-
tainable development were developed by Mr 
Clini from the Italian Ministry for the Environ-
ment and Territory.
Corrado Clini examined the impacts of glo-
balisation on the demand for labour interna-
tionally*. The fi rst impact on the labour market 
is to increase insecurity of workers as they 
were challenged directly or through trade by 
cheaper labour. In his view, this was percep-
tible now in several countries in Europe and 
maybe in the US. The second impact is to 
change relations among the different stake-
holders. The goal of business is to introduce 
* Employment in a new sustainable development context, Corrado Clini, 
Director General, Italian Ministry for Environment.
fl exibility into industrial relations. Unions are 
focused on the security of those already in the 
labour market and under pressure from those 
outside the labour market, who are not sup-
ported by unions. Globalisation has changed 
the relationship between these three groups 
and affected the public sector in its function 
of supplying welfare to unemployed. The third 
factor is insuffi cient global demand because of 
over-production in developing countries with 
low costs and low exchange rates.
These issues require a proactive approach 
to social protection and rethinking of roles to 
ensure that the responsibility for maintaining 
high levels of effective demand in the global 
economy is fairly shared. At a general level, 
the solutions could be identifi ed as:
EZ[hnkiheb\b^lmhikhm^\mphkd^klpabe^
ik^l^kobg`fZkd^mÜ^qb[bebmr'
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obstacles are the lack of capital in the devel-
oping countries and the poor environmental 
practices. These could both be addressed by a 
collaborative approach that provided funds and 
set standards to ensure that there was no confl ict 
with food security or environmental damage. An 
obstacle identifi ed by Mr Clini was the culture 
of subsidy across much of Europe, which is inef-
fi cient and in the long-run a threat to jobs.
A study by the European Trade Union Federa-
tion introduced by Joël Decaillon in a later 
session deals from a union perspective with 
the relationship between climate change and 
employment*. It comes to somewhat similar 
conclusions that the potential could be sig-
nifi cant, but it will need coherent policies to 
ensure that the balance is positive. There is 
huge potential for job creation in transport. 
Mass transit concepts can replace private 
road vehicles and the building and construc-
tion sector has big opportunities, but it will 
need to undertake training in sustainable 
building practices. There will be job losses 
elsewhere and the balance for Europe within 
a global economy is not easy to ascertain. 
Enhanced coherence between climate poli-
cies and employment policies is needed to 
ensure positive effects on employment. It is 
also necessary if European policy on com-
bating climate change is to achieve a broad 
social consensus.
The general tone of this fi rst session was that 
climate change is well established as a scientifi c 
question and to some extent as a requiring 
economic and political action. Its acceptance 
as a social challenge remains to gain wide 
acceptance; there is much to be done.
* Climate change and employment: Impact on employment of climate 
change and CO
2
 emission reduction measures in the EU-25 to 2030, 
European Trade Union Confederation (ETUC).
?ZohnkZ[e^\hg]bmbhgl_hk^fiehrf^gm'
>]n\Zmbhg'
Bg\k^Zl^]bgm^kgZmbhgZe\hhi^kZmbhgZg]
\hhk]bgZmbhg'
The driver of sustainable development can 
enhance security of the labour market. In 
industrialised countries, new technical stand-
ards introduced into processes and products 
drive a transformation in the labour market 
with the creation of new jobs and activities. 
Pressure from consumers for green products 
is also driving new initiatives in the labour 
market. Somewhere between 1-3 per cent of 
jobs are related directly or indirectly to envi-
ronmental protection. These jobs are in pre-
vention, counselling and services, clean up of 
industry, research and development, construc-
tion and resource and waste management. 
The range of activities and the number of jobs 
is expected to increase. The potential is not as 
high as it might be because of protectionism in 
the industrialised countries.
There are also big opportunities in renew-
able energy. An EU-wide study estimated that 
renewable energy has the potential to create 
over 900,000 new jobs by 2020, including 
515,000 jobs in agriculture and biomass fuel 
supply. Industry estimates endorse these levels 
of job creation. Sustainable development can 
create jobs in developing and developed coun-
tries, but we need to develop the correct institu-
tional arrangements. A good example is biofu-
els. In the EU, the aim is to have 20% renewable 
energy by 2020 and 10% of biofuels. Even 
with a strong EU policy, this cannot be achieved 
from domestic production, but it can be done 
with imports from the developing world. The 
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The direction of society in such a manner as to 
combat climate change can only be achieved 
by political action. As Mona Sahlin (Leader 
of the Social Democratic Party in Sweden) 
expressed it, for politicians, to have the knowl-
edge is never enough; you must also act and 
lead the way*. Politicians of the Western 
world must do the radical reforms that we all 
know are needed, whether popular or not. For 
democratic politicians who wish to be elected, 
this is a challenge. The efforts required to con-
tain climate change will radically affect our 
way of life and living and most politicians do 
not want to discuss this with voters. Yet even 
this is changing. In the view of Ms Sahlin, 
there are signs that voters can also be ahead 
of politicians and are demanding, albeit in 
an unstructured fashion, stronger policies and 
a greener economy. Ignoring environmental 
issues is beginning to be impossible for a com-
pany or political party.
Ms Sahlin echoed sentiments expressed 
earlier, that there is little time, that the burden 
falls fi rst on the rich countries, but there are 
also opportunities. We need new technology, 
research and development, new investment 
and a new order of international relations. 
Managing climate change can be a stimulus 
to growth. New technologies and investments 
have always been a condition for economic 
development. New technology and investments 
to improve sustainability will bring new potential 
for economic growth. It is a global issue, but 
* Feasibility of an oil-free economy, Mona Sahlin, Member of the Swedish 
Parliament.
rich countries are largely responsible for the 
problem to date and must shoulder the heavier 
load. The Western world is guilty of the changes 
in climate, but the developing countries will be 
struck worst. This injustice makes our obligation 
in the EU to act even stronger. 
Radical programmes of energy effi ciency, 
research and development, economic controls, 
environmental taxes, and local commitments 
have been running in Sweden for many years. 
Since 1990, Swedish GDP has increased by 
more than 40 per cent but emissions have 
fallen by 7 per cent. Electricity production 
from wind energy will be quintupled by 2010. 
In 1996, few cars in Sweden ran on bio-fuel. 
Today, every tenth new car sold is a green car. 
One of the main reasons why Sweden was able 
to achieve these results was the local investments 
programmes. These focused on effi cient use of 
energy and other resources, the increased use 
of renewable raw materials, and increased recy-
cling. The investments were nearly `3 billion, 
including local co-fi nancing.
The most audacious initiative of the Social 
Democratic government was the target to end 
Sweden’s dependence on oil, gas and coal 
by 2020. The government established the 
Commission on Oil Independence, from the 
automobile industry, environmental interests, 
farmers and workers, scientists and politicians; 
it was chaired by the Prime Minister and 
published in June 2006**.
** Making Sweden an oil-free society, Commission on Oil Independence, 
government of Sweden, June 2006.
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The Commission on Oil Independence’s tar-
gets were:
Ma^ khZ] mkZglihkm l^\mhk fnlm k^]n\^
hbenl^[r-)&.)i^k\^gm[rf^Zglh_
^_Û\b^g\r^gaZg\^f^gmZg]g^p_n^el'
Ahf^l Zg][nlbg^ll ik^fbl^lfnlm [^
a^Zm^]pbmahnmhbe'
Bg]nlmkrfnlmk^]n\^bmlhbenl^[r+.&-)
i^k\^gm'
 
This experience brought home the constraints 
on how far one country can act alone. Ms 
Sahlin concluded by proposing to draw upon 
European institutions, upon the common market 
and common environmental policies to break 
dependence on oil, by establishing a European 
Post-Carbon Commission. It would identify where 
existing regulation confl icts with the post-carbon 
society and propose new policies to support its 
introduction.
Many studies have been made of how soci-
ety might change over the very long-term to 
provide an acceptable economic future and 
to meet legitimate aspirations without unman-
ageable damage to the environment. Recently, 
the Very Long-term Energy Environment Model 
has examined sustainable development up 
to 2100 and the World Energy technology 
Outlook-Hydrogen has proposed scenarios 
up to 2050 that drastically reduce emissions 
of carbon dioxide*. These studies show that 
current life styles of industrialised countries are 
neither sustainable nor achievable on a global 
scale. Sustainability has to become a social 
priority if individual behaviour is to change. It 
is not suffi cient to rely on spontaneous adapta-
tion. At the heart of the problem is the question 
* VLEEM (www.vleem.org) and World Energy Technology Outlook – WETO 
H2, Directorate-General for Research, EU Commission, Brussels, 2006.
of how society can organise itself to achieve 
long-term behavioural change. 
Mr Chateau of Enerdata identifi ed two aspects 
of this basic question**:
Ahp \Zg eb_^&lmre^l bg bg]nlmkbZebl^]
\hngmkb^l\aZg`^?
MhpaZm^qm^gmpbee]^o^ehibg`\hngmkb^l
Zg] bg]nlmkbZebl^] \hngmkb^l \hgo^k`^
makhn`a`eh[ZeblZmbhg?
Technological innovation and implementation 
is essential, but the interaction with life-styles 
needs to be better understood. Behaviour often 
exhibits interesting trade-offs between time and 
energy. At low levels of income, the time spent 
in collecting food is considerable, but falls as 
income increases without a great incremental 
expenditure on energy because practice is 
more effi cient. At a certain point, when reliance 
develops on energy for processing, preserving, 
storage, transport and kitchen appliances, the 
time budget is very low and the energy budget 
is high. Technology has a similar determinant 
effect in mobility. It appears that throughout the 
industrial world, urban citizens spend roughly 
one hour a day in travel. The time budget is 
remarkably similar, but the distances travelled, 
the energy used and the environmental impacts 
differ widely. The average distance travelled in 
this time is 3 km in China, 35 km in Europe and 
74 km in the US. The energy use increases rap-
idly because it is affected by both the increase 
in speed and the increase in distance. 
Energy use is not only a function of available 
technologies, but also of individual decisions 
based on individual values determined mainly 
** Long-term behavioural changes, Bertrand Chateau, Director, Enerdata.
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by cultural heritage and social context. They 
can therefore be changed, but not necessar-
ily easily. The question arises as to the role 
of economic incentives in stimulating change. 
Behavioural change is not primarily an eco-
nomic question; it is a function of values. 
But behind that, there is a robust economic 
behaviour that must also be affected. What 
is needed is change parallel to affect social 
behaviour by education and economic behav-
iour by prices. The challenge is to maintain 
coherence between these.
The momentum of demographic change is 
not conducive to rapid behavioural change, 
certainly in industrialised countries. Life-
style changes generally occur between 
generations; it is a slow process that starts 
in schools; change within a generation is 
rare. In industrialised countries with aging 
populations and low birth rates, values are 
likely to be determined by those of older 
people. A trend that affects developed and 
developing countries is the shift to smaller 
families. In developing countries, it is mainly 
the movement away from large extended 
families and in industrialised countries, it 
is mainly the shift to single or two-person 
households. Smaller households tend to mean 
more space per unit area, higher equipment 
levels, and lower utilisation. 
Mr Chateau concluded with an agenda for 
research on what post-carbon societies might 
demand of social behaviour.
;^mm^k ng]^klmZg]bg` h_ paZm \hne]
\hfikbl^ma^]Zber eb_^h_i^hie^ebobg`
bgihlm&\Zk[hg lh\b^mb^lZl ^gZ[e^][r
ZiikhikbZm^m^\agheh`b^l'
;^mm^k ng]^klmZg]bg` h_ ma^ bg_kZ&
lmkn\mnk^l%hk`ZgblZmbhgZg]ikh]n\mbhg
fh]^l\hglblm^gmpbmama^l^eb_^&lmre^l'
:ll^llf^gml h_ ahp mh fZd^ ma^
Source: European Union VLEEM project and Enerdata, 2004
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In the view of Mr Decaillon, of the European 
Trade Union Confederation, there needs to be 
an open debate in Europe on the location of 
systems of production in a global world and 
the nature of economic growth*. He identifi ed 
two important areas of ignorance that need to 
be corrected if we are to make sensible deci-
sions about the future. One is to understand 
the future location and nature of industrial sys-
tems; this is necessary if we are sensibly to 
assess the needs for exchange and transport. 
He stressed, as did others, that time is critical. 
We need to understand better the adjustment 
processes of the great industrial enterprises 
that control the economy and shape its future. 
They have little interest in long-term investment 
and sustainability, but are motivated mainly by 
short-term profi tability.
Based on such a better understanding, eco-
nomic forecasting can be improved. Better 
forecasting is needed to support better and 
more normative ideas about the future and to 
provide a more reliable basis for political deci-
sions. Shaping of the future will require con-
straints on key sectors and a shift of taxation 
towards the use of resources rather than pro-
ductive activity was rational, but market-based 
instruments need to be carefully examined to 
ensure that they do not create a less equal 
society. Taxes on resources are generally ret-
rogressive. 
Consensus on a new social model can only be 
achieved through at least a tripartite debate 
with labour, business and government. Whilst 
recognising that many big enterprises had 
responded at least partially to sustainable 
development by seeking out new products and 
* Energy and environment as a social challenge, Joël Decaillon, Political 
Secretary, ETUC.
mkZglbmbhgmhma^l^ihlm&\Zk[hglh\b^mb^l4
ma^khe^lh_lh\bZeZ\mhklZg]ma^kbldl'
JnZgmbmZmbo^ l\^gZkbhl h_ ihlm&\Zk[hg
lh\b^mb^lZg]ahpma^rebgd^]mh^g^k`r
Zg]k^lhnk\^nl^'
Social change, like any other sort of change 
will impose costs and benefi ts and their alloca-
tion will not be even. There will surely be dif-
ferentiated allocation in many ways, but one 
principal divergence is likely to be between 
capital and labour. As noted earlier, globalisa-
tion leads to insecurity in the labour markets, 
but there can be opportunities for job creation 
if policies are right. There are also unresolved 
and major social choices between work and 
leisure that will inevitably be disturbed by radi-
cal social change and actors can be expected 
to fi ght to defend acquired benefi ts and obtain 
new ones. There will be very unequal distribu-
tion of costs even from a 2-degree tempera-
ture rise that would be very serious for southern 
Europe and possibly less for the north. These 
social struggles and the need to organise 
social dialogue can make the search for solu-
tions more diffi cult. 
A central element of EU policies towards social 
change is the Lisbon strategy. This is intended 
to stimulate economic, social and environmen-
tal renewal and to increase European compet-
itiveness by investing in a knowledge-based 
and highly productive society. Unions tend to 
see the strategy as an opportunity to reinforce 
the European social model and are concerned 
by what they see as a tendency to adopt a 
narrow agenda of structural reform and com-
petitiveness, which could be seen as an attack 
on workers’ rights and protection.
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processes, Mr Decaillon identifi ed inherent 
contradictions between growth and sustain-
able development at the industrial level. He 
also detected incoherence between the needs 
for transparency if the debate has to be con-
structive and the confi dentiality that tends to be 
a driving principle for industry.
Business tends to have a less nuanced view 
as to the importance of competitiveness. In 
the opinion of Fabrizio d’Adda, of Business 
Europe, the primary generation of wealth, 
from which any redistribution can take 
place, is industry*. European industry must 
remain competitive, for the well-being of 
the 20 million companies and 230 million 
employees in Europe. The affluent economy 
is a huge success; developing countries 
want it and the political forces are in favour 
of staying with it rather than abandoning it. 
He developed the argument that technical 
innovation within a competitive system is 
the key objective of industrial strategies of 
adaptation, a position reflected in a discus-
sion paper published under EU auspices in 
2006**. According to this analysis, profit-
ability is the main driver for market introduc-
tion of eco-efficient innovations, but it faces 
several barriers:
F ZfbebZkbmrpbmaZg]i^k\^bo^]ehp^kkbld
h_fZbglmk^Zfikh]n\mlZg]l^kob\^l'
D b_Û\nemr bg kZblbg`o^gmnk^\ZibmZeZg]
\k^]bm_hkfZkd^mbgmkh]n\mbhg'
N g\^kmZbgmr Z[hnm ma^ \hglblm^g\r h_
fb]]e^ Zg] ehg`&m^kf `ho^kgf^gm
iheb\b^l'
F Zbenk^ h_ ma^ fZkd^m mh oZen^ ma^
^gobkhgf^gmZg]k^lhnk\^l\hkk^\mer'
" :mkaf]kk]kYfla[ahYlagfYf\j]Y[lagf$>YZjarag\9\\Y$Af\mkljaYdY^^Yajk
committee, BUSINESSEUROPE.
** A will to compete: a competitive, clever and clean Europe, Brussels, 
January 2006.
If market failures and related barriers are 
addressed properly, business will grasp 
the opportunity that eco-innovations offer to 
increase the EU’s competitiveness. Some of 
these barriers are existing investments that 
limit the penetration of new ideas. One way 
of addressing this issue would be to create 
circumstances where new products and 
services can be tested and adopted. Public 
procurement offers this possibility. 30% of 
services and goods are procured publicly. It 
would be quite proper for public authorities 
to make environmentally based decisions to 
support new technologies, allowing them to 
compete subsequently in the real market.
To support such practices and the adjust-
ment strategies of most social and economic 
actors, it is necessary that the European 
Union and its Member States develop a 
clearer vision of the road to a post-carbon 
Europe. Public and private stakeholders 
should develop shared sector scenarios that 
set objectives and instruments in key sectors. 
There is only one chance at this; it cannot 
be repeated in fi ve years if it goes wrong. 
They should work with developers, suppliers 
and consumers to develop shared scenarios 
for relevant sectors with specifi c ambitions 
and milestones, and well-defi ned roles and 
responsibilities for the different stakeholders. 
These scenarios should give highest priority 
to ensuring the convergence and coherence 
of the goals for competitiveness, job crea-
tion and resource effi ciency. 
There are many technologies available to sup-
port sustainable development. The technology 
we have now is mainly what we have to rely 
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upon. Implementation will need political will, 
appropriate policy and huge fi nancial resourc-
es. The elements are:
Bfikho^]^g^k`r^_Û\b^g\r'
<Zk[hg k^]n\mbhg Zg] l^jn^lmkZmbhg 
lni^k&\kbmb\ZeieZgmlZg]\Zk[hg\Zimnk^
Zg] lmhkZ`^ fnlm [^ ]^o^ehi^]' Ma^
l\hi^bg]^o^ehibg`\hngmkb^lblebfbm^]
[rÛgZg\bZe\hglmkZbgml'
Bgm^eeb`^gm k^g^pZ[e^ iheb\b^l  ma^
ik^l^gmmZk`^mh_+)[r+)+)blab`a
Zg]]b_Û\nemmhk^Z\a'In[eb\Znmahkbmb^l
lahne] ebfbm bg\^gmbo^l mh m^\agheh`b^l
maZm aZo^ ab`a ^\hghfb\ ^_Û\b^g\r' Bm
lahne][^ZikbhkbmrmhaZkfhgbl^lniihkm
lrlm^fl%Z]him\^kmbÛ\ZmbhgZiikhZ\a^l
Zg] mhi^kfbm mkZ]bg` bg \^kmbÛ\Zm^l h_
hkb`bg bg\en]bg` _khf \hngmkb^l hnmlb]^
h_>nkhi^'
: g^p gn\e^Zk pZo^  bm bl ngk^Zeblmb\
mhmZedh_Zihlm&\Zk[hglh\b^mrpbmahnm
gn\e^Zk' Ma^k^ g^^]l mh [^ fhk^
aZkfhgblZmbhg h_ ma^ >N ZiikhZ\a%
bg\en]bg`_hklZ_^mr%eb\^glbg`'
Ignacio Perez Arriaga, of the University of 
Comillas, also identifi ed the transition from 
a prospective analysis to a normative analy-
sis as a critical element of strategy*. Such a 
normative analysis would clearly identify the 
origin of the problem and the practical options 
available to deal with in, in turn supporting 
informed debate and the adoption of solutions 
that are understood and supported by citizens. 
This normative vision he proposed to imple-
ment through regulation covering cost-refl ective 
pricing, command and control measures and 
fi nancial incentives. To support these technical 
* Technology and society, José Ignacio Perez Arriaga, Professor, 
Mfan]jka\Y\HgflaÚ[aY;geaddYk&
and administrative measures he proposed a 
shift from the present paradigm of continued 
economic growth as currently measured, to a 
new paradigm of restraint and moderation.
There was surprising accord in this session on 
the need for normative scenarios as a basis for 
political, social and individual actions. In real-
ity, there would be radical differences in the 
views of what those normative scenarios would 
comprise, where restraint should be practiced 
and how the burdens would be shared. Some 
confl icting emphases were visible in the pres-
entations. How can the burden be shared 
between capital and labour, between north 
and south Europe, between developed and 
developing worlds, must we abandon the 
affl uent society? The need for social scientist 
research to inform and moderate this debate 
is clear. Citizens live, for obvious reasons, in 
cities. Most of the world, on present trends, 
will live in cities in the near future. A great deal 
of energy is used to service urban buildings 
and to provide mobility within and between 
cities. Cities have great inertia and their form 
and function will be a strong determinant of 
the capacity to implement the policies and reg-
ulations designed to combat climate change.
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Cities have a function that is not easily dis-
missed. They exist because of the increasing 
returns to scale inherent in large labour mar-
kets. In its extreme and simplest terms, this func-
tion means that all jobs should be easily acces-
sible from all residences. Communities that are 
designed on the basis that jobs and homes 
are spatially co-located will be less economi-
cally effi ciency. Empirical evidence suggests 
that dominantly monocentric cities with well-
defi ned central districts reduce journey times 
and therefore total volumes of pollution and 
green house gas emissions. Because the pollu-
tion is concentrated in a small space, the expo-
sure to pollution may be greater. Over time, 
large cities tend to become less monocentric 
and journey times increase and the effi ciency 
of public transport declines. Private transport 
becomes more attractive and this, combined 
with longer journeys, causes the use of energy 
use to rise. Dense monocentric cities have high 
land prices that restrict the size of homes and 
reduce land consumption and energy use. As 
the city increases in size, land prices may fall, 
houses get bigger and energy use increases. 
This simple analysis leads to the conclusion 
that dense, monocentric cities are good for cli-
mate change and jobs whereas urban sprawl 
is economically ineffi cient and energy con-
suming. It poses questions as to whether this 
analysis holds for sustainable development, 
whether there is an optimal size and spatial 
organisation of cities to facilitate management 
of climate change and what tools are avail-
able to infl uence the spatial structure and size 
of cities. It does not address the fact that much 
of the existing built environment is extremely 
ineffi cient because of well known market 
failures that prevent energy effi ciency. It also 
reiterates once more in an intriguing form the 
theme introduced by several previous speak-
ers, notably Mr Chateau, that the adapta-
tion of society has to be conceived within the 
capacity of the available technology. Rapid 
transit systems involving light rail and tramway 
can give large gains in energy effi ciency and 
GHG emissions. What will be the infl uence 
of modern mass transit systems on the optimal 
size and viability of monocentric cities?
Jacques Theys, of the Centre de prospective 
et de veille technologique, noted that in the 
EU, towns are responsible for perhaps 50% 
of energy consumption, but their signifi cance 
is overlooked, as demonstrated by a single 
page of attention in the Stern Review*. There 
are reasons to be optimistic that cities can 
be adapted better to cope with and mitigate 
climate change. There are reasons also for 
pessimism.
On the optimistic side of the balance, there 
are many interesting and promising experi-
ments underway to demonstrate the potential 
for sustainable urban development. Many of 
these are implemented in developing econo-
mies experiencing a rapid urbanisation, often 
regarded as problematic for the environment. 
* Re-thinking the city, Jacques Theys, Centre de prospective et de veille 
technologique.
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A leading example is the Eco-City of Dongtan 
in Shanghai, conceived to demonstrate the idea 
of an “eco city”. Dongtan is being built on the 
island of Chongming, off the coast of Shanghai, 
to which it is linked by bridge and tunnel with a 
high-speed rail link planned. The city will com-
prise low energy buildings making use of passive 
solar concepts and serviced by wind, solar and 
biofuels; waste will be recycled and composted. 
The spatial organisation of the city is compact, 
with mixed patterns of land use. Pedestrian and 
cycle routes are provided to reduce the demand 
for cars. The population should reach 25,000 
by 2010 and around 80,000 after 2020.
On the pessimistic side, these experiments 
are in reality very limited. The inertia of 
existing city infrastructure is immense and 
possibly definitive. There is an absence of 
human resources for the huge design and 
reconstruction effort that would be required 
and an absence of a real scientific basis 
for the design principles. The most important 
element, for industrialized countries, might 
be the “fantastic” nature of a post-carbon 
city and the need for city-sized, green-field 
sites that do not exist in most of the EU and 
certainly not where present economic struc-
tures require mass labour markets.
Relations between energy consumption in transports, 
population density and urban structure (monocentric or polycentric)
Source: J. Theys, 2007
Individual car is the
only eective mean
of transportation
A combination of public transport and individual
cars are eective means of transportation
Public transport is the only eective
mean of transportation
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Jakarta 
Shanghai
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Between these extremes, Mr Theys chose to 
steer a middle path. Based on three principles:
KZib]k^Z\mbhg'
FZllbo^k^g^pZe'
K^mabgdbg`ma^ieZggbg`h_\bmb^l'
The fi rst principle of rapid reaction depends 
on limited interventions with a minimum disrup-
tion to the life of the city. Such interventions 
might include regulation that is more aggres-
sive and the promotion of innovative transport 
solutions. The advantage, and indeed the prin-
ciple, of this approach is that it is little disrup-
tive. The undesirable consequences are that 
technologies cannot function to their full poten-
tial, because they are limited by pre-existing 
constraints; many interventions will increase 
costs and disadvantage the old, poor and 
handicapped.
The second principle is that of massive renewal. 
Such intervention is extremely expensive. 
It requires the rethinking and redesign of 
transport systems and the built environment. It is 
impossible to imagine that such an intervention 
would not have critical consequences for 
planning – the decision processes would be 
complex, diffi cult, and contentious and would 
require important interventions from qualifi ed 
people at all stages. Such renewal will only 
be practical for dense urban structures and 
the impacts will be to some extent cancelled 
by increases in emissions from peri-urban 
developments.
The third principle is to rethink the planning. 
This must start from an analysis of the relation-
ship between spatial confi guration and energy 
use. Transport use per capita in different cities 
can vary from 1 to 100. Atlanta leads the fi eld 
for ineffi ciency, but cities in the USA generally 
have a monopoly of the top spots in this list 
with per capita consumptions typically 4 to 6 
times higher than in Europe. Transport energy 
consumption in Asian cities is roughly half of 
Europe. The evidence suggests that the geo-
graphical distribution of economic functions is 
more important than simple spatial density.
Mr Theys addressed the argument that mono-
centric cities are more appropriate than poly-
centric cities for sustainable development. He 
identifi ed three criticisms of this position:
LiZmbZek^]^lb`gbl^o^gfhk^]b_Û\nemmh
Z\ab^o^bgfhgh\^gmkb\\bmb^lma^rZk^
e^llÜ^qb[e^'
=^[Zm^ Z[hnm \bmr hk`ZgblZmbhg bl gh
ehg`^k k^e^oZgm  p^ g^^] mh ehhd Zm
k^`bhgZebgm^kZ\mbhgl[^mp^^g\bmb^l'
Ma^k^ bl Z [ZeZg\^ mh lmkbd^ Zfhg`
]^glbmr% ^_Û\b^g\r Zg] \hlm Zg] p^
\Zgghmhimbfbl^lbg`e^oZkbZ[e^l'
The conclusions of this analysis are that:
Ma^k^ bl fho^f^gm  ma^ _ng\mbhg Zg]
bfiZ\mh_\bmb^lblk^\h`gbl^]'
Mhk^mabgdma^\bmrik^lniihl^lZoblbhg'
Ma^k^ \Zg [^ gh b]^Ze fh]^e  ma^
oZkbZ[e^l Zk^ mhh \hfieb\Zm^] mh
[ZeZg\^'
Ma^k^blg^^]mhk^\hg\be^nk`^gmg^^]l
Zg]ehg`&m^kf[^g^Ûml'
Phkd k^jnbk^l bgm^ko^gmbhg Zm fnembie^
e^o^el h_ `ho^kgZg\^' Ma^ `ho^kgZg\^
h_nk[ZgliZ\^bl\hfie^qZg]k^l^Zk\a
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His analysis suggested that money alone is 
not enough. Support policies in Italy and the 
UK had been expensive, but ineffective; social 
rejection of wind power and other renewable 
options had greatly increased the costs of sup-
port policies. The barrier is social acceptance 
and in his opinion, this was underestimated as 
an obstacle to the diffusion even of technolo-
gies generally seen as benign. Polls indicate 
that in Switzerland, for example, consumers 
want renewable energy, but they are exposed 
to excessive, poor quality information. What is 
needed is good information.
There is potential to deploy business in a cata-
lysing role. There are clear signs that some 
business has identifi ed consumer concern 
with sustainability as an important factor of 
choice and therefore as a potentially important 
contributor to sales and profi t. This can fi nd 
expression in statements of corporate responsi-
bility, but also more proactively in attempts to 
create awareness and to involve stakeholders 
and consumers in decision-making.
Politicians need to size upon this awakening 
corporate understanding. They need to con-
vince business that their interests lie in interpret-
ing and anticipating the changes in consumer 
conduct that will be stimulated by long-term 
environmental and political trends. Politicians 
need in the short-term to set the appropriate 
framework for transition through a mixture of 
market and regulation-based policies. There-
after they need to provide means of verifying 
claims by ensuring that proper methods are 
available to assess the full life-cycle of tech-
nologies and products and to assess the full 
blg^^]^]mhb]^gmb_r^__^\mbo^]^\blbhg&
fZdbg` lmkZm^`b^l bg ma^ fnemb&e^o^e
^gobkhgf^gm'
:\bmrblghmcnlmZfZmm^kh_\hg\k^m^Zg]
mkZ_Û\bmblZpZrh_eb_^Zg]k^l^Zk\a
lahne] _h\nlZelhhgahplh\bZeg^^]l
bgm^kZ\mpbmaliZmbZehk`ZgblZmbhg'
Mobility is perhaps the most demanding of 
social preferences. Nebojsa Nakicenovic, 
from the International Institute for Applied Sys-
tems Analysis, noted that from 1800 to 2000, 
population across the world had increased 
by a factor of six*. GDP, as far as we can 
measure it, increased twelve-fold faster than 
population, but energy use increased only six-
fold. Emissions of CO2 increased only three 
times as fast. Mobility increased 1000 times 
absolutely and more than 300 times as fast as 
population. People like to move about.
The environmental impacts of mobility can be 
reduced by restricting mobility or by reducing 
its emissions. Hydrogen fuelled vehicles are 
the eventual goal, but the fi nancial resource 
required to complete the R&D and especially 
to demonstrate viable systems are immense 
and certainly greater than those available to 
the recently agreed Joint Technology Initiative 
of the EU and the hydrogen industry.
Technology for mobility is one thing; primary 
energy supply is another. Important questions 
need to be addressed about how to stimulate 
production of renewable energy in a manner that 
is suffi cient and cost-effective. Paolo Frankl, of 
the IEA, examined the effectiveness of subsidies 
to the production of renewable energy**. 
* Energy and environment as a global challenge, Nebojsa Nakicenovic, 
Professor, VUT and International Institute for Applied Systems Analysis.
** Behavioural change and technological sustainability, Paolo Frankl, Head 
of Unit, International Energy Agency.36
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life-cycle costs and they need to preserve the 
long-term vision of where environmental, eco-
nomic and social norms are leading consum-
erism. Some of the environmental concerns 
over bio-fuels, for example, are justifi ed and 
we need techniques to address those concerns 
systematically.
In brief, the session indicated a need to 
empower the citizen. Decisions on city 
design and planning can only be founded 
on the preferences of citizens. Otherwise, 
they will fail. Mechanisms need to be found 
to ensure that citizens understand the issues 
and options can express their preferences. 
Mobility is the key to city design and sustain-
ability. Mass transit technologies can affect 
development, but they need to be supple-
mented and to draw upon, advanced propul-
sion systems with hydrogen as the eventual 
long-term goal. A great deal of social science 
research is needed to understand the interac-
tion between city design, social preferences, 
the costs and performance of vehicles and 
infrastructure and policy incentives. If renew-
able energies are to form a signifi cant part of 
the supply to cities then citizens need to be 
better informed and better involved. Business 
needs to be engaged to catalyse the relation-
ship between politician and customer.
Role of policy-makers in promoting clean technologies 
Source: European Union, REMAC project, 2003
TOMORROW
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Climate change has moved from the specialist 
domain to a political challenge and makes 
demand on governance at many levels, inter-
national, national, regional and corporate. 
There is within the European institutions much 
legislation and policy that bears upon the 
topic. The spring meeting of the European 
Council in 2007 undertook a fundamental 
consolidation of its aims in governance and 
policy for climate change, covering interna-
tional cooperation, domestic objectives and 
energy policy. 
Fabrizio Barbaso, Deputy Director General for 
Energy and Transport, presented the main ele-
ments of this strategy*, based essentially in:
?ng\mbhgbg`h_ma^fZkd^m'
K^`neZmbhg'
L^glb[bebmrh_ma^\bmbs^gl'
Ikhfhmbhgh_m^\agheh`r'
At the spring meeting, the European 
Council recognised the vital importance of 
limit worldwide greenhouse gas emissions 
to an amount that would restrict global 
temperature increase to 2°C compared to 
pre-industrial levels**. The Council affi rmed 
that developed countries should take the 
lead by committing to collectively reducing 
their emissions of greenhouse gases in the 
order of 30% by 2020 compared to 1990, 
with intent to reduce emissions by 60% to 
80% by 2050***.
* EU sustainable energy policy, Fabrizio Barbaso, Director General, EC, DG 
Energy and Transport.
** European Commission, Limiting global climate change to 2 degrees Celsius 
The way ahead for 2020 and beyond, COM(2007)2, 10.1.2007.
The Council recognised that the EU should 
have a leading role in seeking workable forms 
of international governance for climate protec-
tion. It rightly saw a need for a global and 
comprehensive post-2012 agreement, to build 
upon the Kyoto Protocol. It specifi ed the essen-
tial elements of such agreement as:
A  laZk^] oblbhg mh k^Z\a ma^ nembfZm^
h[c^\mbo^ h_ ma^ NG ?kZf^phkd
<hgo^gmbhghg<ebfZm^<aZg`^'
T a^ lmk^g`ma^gbg` Zg] ^qm^glbhg h_
`eh[Ze\Zk[hgfZkd^ml'
T a^ ]^o^ehif^gm% ]^iehrf^gm Zg]
mkZgl_^k h_ ma^ g^\^llZkr m^\agheh`r
mh k^]n\^ ^fbllbhgl% ZiikhikbZm^
Z]ZimZmbhg f^Zlnk^l mh ]^Ze pbma ma^
^__^\mlh_\ebfZm^\aZg`^'
A \mbhghg]^_hk^lmZmbhgZg]Z]]k^llbg`
^fbllbhgl _khf bgm^kgZmbhgZe ZobZmbhg
Zg]fZkbmbf^mkZglihkmZmbhg'
The Council endorsed an EU objective of a 
30% reduction by 2020 if other developed 
countries to commit themselves to comparable 
emission reductions and economically more 
advanced developing countries contribute 
adequately according to their responsibili-
ties and capabilities. It invited proposals from 
these countries for their contributions to the 
post-2012 agreement. In any case, it set a 
fi rm independent goal to cut greenhouse gas 
emissions within the EU by 20 percent by 
2020 in relation to 1990 levels.
*** Presidency Conclusions – Brussels, 8/9 March 2007.
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nisms to support more energy effi cient products 
are proposed. Minimum performance require-
ments for new and renovated buildings will 
be developed. Very low energy consumption 
buildings (or passive houses) will also be pro-
moted. The plan recognizes the importance 
of changing transportation behaviour. It also 
addresses education and training and empha-
sises the need for energy effi ciency issues to 
be treated globally through international part-
nerships. The Commission will establish a Cov-
enant of Mayors of the 20-30 most pioneering 
cities in Europe and will propose an interna-
tional agreement on energy effi ciency.
Mr Barbaso recognised that most of the 
technologies on which we can depend are 
known; there will be few breakthroughs. The 
key is to fi nd a means of accelerating their dif-
fusion. This observation echoed the sentiments 
of many previous speakers that the practical 
challenge was to adapt social behaviour to 
the possibilities of the technology that we have 
or can reliably expect to have. The Commis-
sion is now working on a European Strate-
gic Energy Technology Plan for sustainable 
energies, notably renewables, low carbon 
technologies and the further development of 
energy effi ciency. It will be submitted to the 
2008 Spring European Council. The 2007 
Council urged in particular a focus on bring-
ing environmentally safe carbon capture and 
sequestration (CCS) to deployment with by 
2020, through strengthening R&D and devel-
oping the necessary technical, economic 
and regulatory framework. The Commission 
intends to establish a mechanism to stimulate 
demonstration in twelve commercial power 
plants by 2015. 
Energy accounts for 80% of all greenhouse 
gas (GHG) emission in the EU; reducing 
energy use is fundamental to managing cli-
mate change. Current energy and transport 
policies would mean that CO2 emissions in the 
EU would increase by around 5% by 2030 
and global emissions would rise by 55%. 
The present energy policies within the EU are 
not sustainable. This was recognised in new 
proposals for energy policy published by the 
Commission at the beginning of 2007 includ-
ing an Action Plan with the three goals of secu-
rity of supply, effi ciency and environmental 
compatibility. The Council adopted this Plan 
and asked the Commission to prepare an over-
all coherent framework for further development 
of renewable energies. It endorsed ambitious 
targets for use of renewables, specifi cally:
A +) laZk^ h_ k^g^pZ[e^ ^g^k`b^l bg
ho^kZee>N^g^k`r\hglnfimbhg[r+)+)
A *)fbgbfnfmZk`^mmh[^Z\ab^o^]'
[rZeeF^f[^kLmZm^l _hk ma^ laZk^h_
[bh_n^el bg ho^kZee >N mkZglihkm i^mkhe
Zg]]b^l^e \hglnfimbhg[r+)+)%pbma
lhf^ jnZebÛ\Zmbhgl k^eZmbg` mh ma^
lnlmZbgZ[bebmrh_ikh]n\mbhg'
The Council also endorsed the Action Plan on 
Energy Effi ciency. The objective of the plan 
is that by 2020 the EU would use 13% less 
energy than today, worth ` 100 bn and reduce 
emissions of CO2 by 780 millions tonnes each 
year. The plan contains seventy-fi ve measures 
covering energy appliances, buildings, trans-
port and energy generation. Stringent new 
energy effi ciency standards, promotion of 
energy services and specifi c fi nancing mecha-
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It was also noted by Mr Nakicenovic, in 
an earlier session, that IIASA scenarios sug-
gest that even in the most favourable cases, 
it is necessary to sequester large amounts of 
carbon if temperature rise is to be kept within 
the 2-degree limit. If the cost of sequestration is 
`50 per tonne, then much mitigation can be 
economically justifi ed. The cost of mitigation 
is surmountable, but technologies need to be 
developed and improved. There needs to be a 
much bigger R&D effort in this fi eld.
Mr Gordon Adam, past Vice-President of the 
Energy, Research & Technology Committee of 
the European Parliament, elaborated on the 
factors determining technical choice*. In his 
view, if Europe is to give decisive international 
* EU in a future world context, Gordon Adam, Former Member of the 
European Parliament.
leadership then it needs a clearer concept of 
viable strategies and of the policy priorities. 
There is a huge gap between scientifi c and 
public perceptions and many simplistic visions. 
In the UK, some believe that a `3,000 tax on 
four-wheel drive vehicles “would soon make 
Britain carbon neutral”. Others see the solution 
in terms of reducing food-miles, restricting air 
fl ights, fi tting energy effi cient light bulbs and 
switching off electrical equipment when not in 
use or building carbon neutral houses. There is 
much interest in bio-fuel use, but concerns are 
growing about their contribution to reducing 
CO2 emissions and their effect on food prices. 
Opposition to wind farms is growing in the UK 
as well as to the proposed Severn Barrage. 
Advances in nuclear reactor design over the 
Total household electricity in 15 IEA countries
Source: International Energy Agency, 2005
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last 20 years are largely ignored, as are the 
operational fi nal disposal systems for low and 
intermediate level radioactive material and the 
preparation for fi nal disposal of high-level radi-
oactive spent fuel that will be operating in Fin-
land by 2020. It is a very confused picture.
In order to lead the rest of the world the EU 
must demonstrate beyond doubt that carbon 
emissions can be stabilised by 2020 and 
thereafter reduced. Mr Adam observed that 
he met few practitioners in the real energy 
world who believe that EU targets for renewa-
bles and energy effi ciency can be met and 
still less that the emission trading scheme will 
deliver the desired reduction in carbon diox-
ide. There is an unresolved political confl ict 
between those who see energy policy solely 
in terms of energy effi ciency and renewables 
and those who believe that nuclear energy 
and carbon capture have an important contri-
bution to make.
If we are to take seriously the threat that human 
induced climate change might bring and if the 
European Union is serious about giving a lead 
to the rest of the world, then among the key 
actions should be the following:
>g^k`r lmkZm^`r fnlm [^ ikbfZkber
_h\nll^] hg lnlmZbgZ[bebmr Zg] ma^
k^]n\mbhgh_<H
2
^fbllbhgl'
@k^Zm^k ik^\blbhg bl g^^]^] Z[hnm
h[c^\mbo^lZg]iheb\b^l'<eZkbmrbl^ ll^gmbZe
_hk in[eb\ ng]^klmZg]bg`% Z\\^imZg\^
Zg] Z\mbhg' Mabl bl ^li^\bZeer mkn^ _hk
]^fZg]fZgZ`^f^gm[rma^bg]bob]nZe'
>g^k`r ^_Û\b^g\r f^Zlnk^l lahne]
Zelh [^ ikbhkbmbl^] hg ma^ [Zlbl h_
ma^bk \hgmkb[nmbhg mh k^]n\bg` \Zk[hg
bgm^glbmr'
:ee k^l^Zk\a% ]^o^ehif^gm Zg] ]^fhg&
lmkZmbhg bg ma^ ^g^k`r l^\mhk fnlm [^
]bk^\m^]Zmk^]n\bg`\Zk[hgbgm^glbmrZg]
Z\ab^obg`ma^`k^Zm^lmk^]n\mbhgbg<H
2
 
^fbllbhglbgma^lahkm^lmihllb[e^mbf^'
Ma^ <hffbllbhg lahne] lniihkm
Z]]bmbhgZegn\e^Zk`^g^kZmbhg'
Ma^ mZk`^ml _hk k^g^pZ[e^ ^g^k`b^l
lahne][^k^ieZ\^][rZmZk`^m _hk ehp
\Zk[hg^g^k`b^l'
:[ho^ Zee% fZgr fhk^ l\b^gmblml%
m^\agheh`blml Zg] ^g`bg^^kl pbee [^
g^^]^]mhaZo^Zgrahi^h_ln\\^ll'
Europe has adopted, with more enthusiasm 
from some Member States than others, a 
market based approach to the governance of 
utilities. A proposal for a new round of legis-
lation to strengthen liberalisation of gas and 
electricity markets was published by the Com-
mission along with the energy strategy at the 
beginning of 2007. Draft legislation to clarify 
the separation of ownership and operator func-
tions within network businesses was proposed 
to the Council in autumn 2007. 
Progress in liberalisation has been slow, 
largely because the positions of Member 
States are not well aligned. There is a wide 
range of practice and opinion across Europe 
that is based in fundamental social, politi-
cal and economic attitudes. The liberal eco-
nomic models of Scandinavia and the UK 
tend to favour unbundling in some form. The 
deep involvement of the state in the economy 
of France tends to resist liberal models. The 
split refl ects different conceptions of the role of 
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public service companies in European energy 
policy. The liberal idea of competitive, unbun-
dled, pan-European companies, delivering 
policy objectives under market based instru-
ments of regulation confronts the alternative of 
national champions, secure in their domestic 
markets delivering policy under direct politi-
cal guidance. France has suggested that the 
state controlled EDF and the new GDF-Suez 
merged company with a blocking state share 
ownership is a template for European energy 
policy. Germany lies somewhere in between; 
the infl uence of large companies is strong and 
German practice is more to regulate their activ-
ity then to seek structural solutions.
This underlying tension in the political govern-
ance of the energy companies was explored 
by Jacques Percebois, of the University of 
Montpellier*. He identifi ed the three great prin-
ciples of public services as continuity, equality 
of treatment of customers and adaptation to 
technical progress. Within the public service, 
there exist regulated natural monopolies and 
unregulated businesses potentially appropriate 
for competition. To establish competition there 
are three main steps: to specify eligible con-
sumers, to create non-discriminatory access by 
competing industries to infrastructure and to 
develop spot markets for trading. 
Trading across international frontiers led to an 
equilibration of marginal costs and therefore to 
similar prices. The spot markets in France, Ger-
many and Benelux were coupled in 2007 and 
since then spot prices in France have tended to 
track the marginal costs of coal-fi red generation 
in Germany, creating rents for EDF and raising 
prices on the French market.
* The role of public services, Jacques Percebois, Director of CREDEN.
The main question addressed by Mr Percebois 
was whether market prices are in themselves 
a good long-term signal for investment and 
therefore by extension the interaction between 
price-setting through a competitive market 
and investments necessary to mitigate climate 
change. The purpose of a competitive market 
is not to lower prices; it is to lower rents. The 
increase in prices noted since liberalisation 
is not due to the behaviour of the electricity 
market, but simply to an increase in the input 
price of fossil fuels. Prices may not be good 
indicators of the risks and uncertainties inher-
ent in the future and do contain external costs. 
Market-based instruments are needed to inter-
nalise these aspects.
Gas is an especially troublesome issue. Europe 
relies disproportionately on Russia for its sup-
plies of gas. In 2006, the EU imported 62% 
of its gas requirements and 24% of supplies 
came from Russia. By 2030, dependence on 
imports of gas will rise to 84%. This has sev-
eral consequences. Russia practices an export 
monopoly and is able to extract a consider-
able rent. There is in principle competition 
from suppliers in other countries, but most of 
them are also export monopolies. This structure 
raises prices for two reasons; fi rstly, because if 
there were competition among suppliers within 
a single exporter then prices would fall and 
secondly, because there is always a danger of 
covert or implicit collusion among producers 
to keep prices high – the possibility of a gas 
OPEC. Russia controls export pipelines within 
its territory, but has shown interest in acquir-
ing infrastructure in Europe. Recent EU legis-
lative proposals envisage that sale of energy 
assets to non-EU countries would be restricted 
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The session showed convergence of opinion 
on the four pillars of the market, regulation, 
sensitisation of citizens and technology. Within 
this broad agreement lurk great differences in 
the choice of technologies and the place of 
the market in policy. On regulation and the 
need to inform, educate and sensitise citizens 
there is perhaps greater consistency.
to those that had signed agreements and 
practiced similar open markets, but this prin-
ciple of reciprocity is not thought adequate by 
all. Mr Percebois concluded that competition 
is compatible with vertical reintegration and 
consolidation and the creation of European 
champions.
Associated with this perception of the regula-
tion of the market as the appropriate model 
for political governance of utilities is the view 
that market-based instruments, such as the EU 
Emissions Trading Scheme (ETS), are important 
in managing environmental impacts. Trading 
of emissions is a valuable tool to ensure that 
countries reach their targets for greenhouse 
gas reductions at lowest cost. The European 
ETS is the most advanced worldwide, although 
it is being studied by Australia and restricted 
schemes operate in some states of the US. An 
important aspect of the EU ETS is that it is open 
to developing countries that have accredited 
emissions reductions certifi ed under the Clean 
Development Mechanism and Joint Imple-
mentation projects under the Kyoto Protocol. 
This enables developing countries to reduce 
emissions and helps fund technology transfer. 
It is desirable that the post-2012 framework 
should enable comparable domestic trading 
schemes to be linked with one another, with 
the EU ETS as the pillar of the future global 
carbon market. 
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Climate change is accepted as an important 
scientifi c topic and as a compelling political 
issue. The social implications are recognised, 
but comparatively under researched. A dia-
logue between the disciplines in this domain 
is still to be created.
The time available to cope is short and the next 
ten years are critical. Effective action depends 
upon shared normative visions of the future 
and agreement about the means to get there. 
Some of that vision is in place. There is some 
agreement that to limit warming to 2 degrees 
is the best we can do and is attainable. 
There is less agreement on sharing the burden. 
Burden sharing is not a technical issue, but is 
social and political. There is a pressing need 
for social and economic science research to 
identify fair and practical arrangements and 
to advise on mechanisms to create consensus 
behind them. 
Management of climate change requires adap-
tation and mitigation. In both cases, the tech-
nologies that we can deploy are either here 
now or visible on the horizon. The challenge 
is to work out how to deploy these technolo-
gies within the constraints imposed by climate 
change whilst meeting aspirations for welfare 
growth and equity. This will require massive in 
values, education and behaviour. 
Business has an important catalytic function 
in promoting sustainable development as a 
mechanism to ensure long-term growth and 
profi tability. Support from management sci-
ence to the identifi cation of new corporate 
visions and marketing is needed.
Adaptation is generally a less well-researched 
fi eld than climate change and mitigation. It 
is intrinsically an exercise in social science 
because adaptation directly affects the way 
we live. It is not just a question of replacing 
one technology with another that is more effi -
cient, but of changing our life-styles and behav-
iour. The technologies to be used are known; 
the obstacles are the limited capacity of social 
processes to manage rapid change in institu-
tional design, planning and public services.
Cites loom large in any programme of adaptation 
and present special problems. An important 
research effort is needed in design principles, 
planning procedures, training, construction, 
infrastructure and sensitisation of citizens.
Effective governance of institutions for sustain-
ability is vital. Many good ideas exist on 
paper. The EU is the most advanced of 
industrialising regions and has tended de facto 
to take the international need. It must continue 
that function with the support of research in 
social science on how to broker international 
47
lay-out_06.indd   47 1/16/08   4:17:21 PM
political agreements and to improve the quality 
and speed of decision making.
Principles on paper have to be made real. 
This means agreement on what technologies 
are acceptable. Conflict between partisans 
of different technical approaches should 
be avoided. Research is needed to provide 
fair and reasonable measures of technical 
performance. There is also a need for more 
comprehensive study of support mechanisms 
to determine what interventions are effective, 
how much they will cost and how the burden 
will be shared.
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This publication contains the results of a major conference held in Brussels, at the European 
Commission on 24 October 2007 in which participated more than 500 stakeholders from the 
public and private sector.
All the speakers quoted in this publication have to be thanked for the quality of their speeches 
and presentations: Mona Sahlin, Jacqueline Mc Glade, Janez Potocnik, Fatih Birol, Hans 
Joachim Schellnhuber, Corrado Clini, Bertrand Chateau, Joël Decaillon, Fabrizio d’Adda, 
Nebojsa Nakicenovic, Jacques Theys, Paolo Frankl, Fabrizio Barbaso, José Ignacio Perez 
Arriaga, Jacques Percebois and Gordon Adam.
Thank you very much to the European Commission chair persons of the four sessions that 
addressed the main issues and organised the debate with the audience: José Manuel Silva 
Rodríguez, Raffaele Liberali, Jean-Michel Baer and Manuela Soares.
The main initiator of the Conference was Jean-Michel Baer, Director of the Science, Economy 
and Society Directorate at the European Commission, DG Research. Pierre Valette, Head of 
Unit, and Domenico Rossetti di Valdalbero were in charge of the whole organisation. 
Useful comments were provided by Paraskevas Caracostas, Pablo Amor, Dimitri Corpakis, 
Nicole Dewandre, Birgit de Boissezon, Angel Perez Sainz and their colleagues in their 
respective Units at the European Commission, DG Research. Many thanks also to Pierre Valette’s 
Unit and in particular to Louisa Anastopoulou and Joëlle Moraïtis for their practical support in 
the organisation of the event.
This report has been drafted by Nigel Lucas and supervised by Domenico Rossetti di 
Valdalbero.
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